Structural and enzymatic studies of the T4 DNA replication system. I. Physical characterization of the polymerase accessory protein complex.
In this study, we have investigated the structural and physical properties of the bacteriophage T4 DNA polymerase accessory proteins. We find that T4 gene 44 and 62 proteins associate to form a tight, highly homogeneous complex, containing four gene 44 protein subunits and one gene 62 protein subunit. The molecular mass of the complex is 163,700 daltons. Sedimentation results suggest that the complex is quite asymmetric, with a prolate ellipsoid axial ratio of about 5:1. This protein complex is known to carry a DNA-dependent ATPase activity; we show by photoaffinity labeling that the ATP-binding sites reside in the gene 44 protein subunits of the complex. Equilibrium sedimentation and chemical cross-linking studies indicate that the T4 gene 45 protein self-associates to form a trimer in solution. This trimer species also appears to be quite asymmetric, showing an axial ratio for a prolate ellipsoid of about 6:1, assuming normal hydration.